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1
WORK VEHICLE AND WHEEL LOADER

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application is a U.S. National stage application of
International Application No. PCT/JP2013/058706, filed on
Mar. 26, 2013.

BACKGROUND

1. Field of the Invention

The present invention relates to a work vehicle and a wheel
loader.

2. Background Information

A wheel loader includes an engine room containing an
engine to the rear of a cab (Japanese Laid-Open Patent Pub-
lication No. H8-276755). Recently, exhaust gas post-process-
ing devices have been mounted on wheel loaders for process-
ing exhaust gas from the engine. The exhaust gas post-
processing device includes mainly a diesel particulate
filtering device and is usually contained inside the engine
room.

A hydraulic excavator described in Japanese Laid-open
Patent Publication No. 2011-140853 is provided with a nitro-
gen oxide purifying device as a selective catalyst reduction
device as the exhaust gas post-processing device. These
exhaust gas post-processing devices are typically disposed
above the engine to be provided in the exhaust gas path.

SUMMARY

As described above, while the diesel particulate filter is
used as the exhaust gas post-processing device, the provision
of a selective catalyst reduction device in addition to the
diesel particulate filter in the wheel loader is considered to
further purify the exhaust gas. In this case, an injection device
injects the reducing agent into the exhaust gas flowing inside
a connecting pipe that connects the diesel particulate filtering
device and the selective catalyst reduction device. As a result,
the nitrogen oxides in the exhaust gas exhausted from the
engine are reduced to nitrogen.

However, there is a problem that since the diesel particulate
filtering device and the selective catalyst reduction device
produce heat while operating, the heat from the devices
causes the injection device to become hot thus causing sealing
material and the like of the injection device to degrade. Fur-
thermore, Urea aqueous is generally used as the reducing
agent to be injected by the injection device. The urea aqueous
changes to ammonia when heated. Since ammonia has very
strong alkalinity, there is a problem that the durability of the
injection device and the like is reduced. This type of problem
is not limited to wheel loaders, and also may occur in other
work vehicles.

An object of the present invention is to prevent a rise in the
temperature of the injection device.

(1) A work vehicle according to a first aspect of the present
invention is equipped with an engine, an exhaust gas post-
processing device, an engine room, a cooling fan, a cooling
unit, and a first exhaust pipe. The exhaust gas post-processing
device includes a diesel particulate filtering device, a selec-
tive catalyst reduction device, a connecting pipe, and aninjec-
tion device. The connecting pipe connects the diesel particu-
late filtering device and the selective catalyst reduction
device. The injection device injects a reducing agent into the
connecting pipe. The engine room accommodates the engine
and the exhaust gas post-processing device. The cooling fan
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sucks in air from one side and exhausts air from another side
to produce an air flow. The cooling unit is disposed on the one
side of the cooling fan. The first exhaust pipe has one end and
another end. The one end of the first exhaust pipe sucks in air
around the injection device. The another end of the first
exhaust pipe is located between the cooling fan and the cool-
ing unit.

According to this configuration, the another end of the first
exhaust pipe is located between the cooling unit and the
cooling fan which is a region of negative pressure when the
cooling fan is operating. As a result, the first exhaust pipe acts
to suck in the air around the injection device from the one end
and exhaust the air from the another end. Consequently, the
area around the injection device in the engine room has nega-
tive pressure, and the air taken in from outside of the engine
room flows into the area around the injection device. As a
result, the injection device is cooled by the cooling air that
flows from the outside toward the one end of the first exhaust
pipe.

(2) The work vehicle preferably is further equipped with a
partitioning member. The partitioning member includes a first
partition part and a second partition part. The first partition
part is disposed between the injection device and the diesel
particulate filtering device. The second partition part is dis-
posed between the injection device and the selective catalyst
reduction device.

According to this configuration, the injection device is at
least covered by the partitioning member on the diesel par-
ticulate filtering device side and the selective catalyst reduc-
tion device side. As a result, the one end of the first exhaust
pipe is able to suck in air around the injection device effi-
ciently and accordingly is able to further cool the injection
device. Further, since the first partition part of the partitioning
member is disposed between the injection device and the
diesel particulate filtering device, radiant heat radiating from
the diesel particulate filtering device toward the injection
device can be blocked by the first partition part. According to
this configuration, a rise in the temperature of the injection
device due to radiant heat from the diesel particulate filtering
device can be prevented. Furthermore, since the second par-
tition part of the partitioning member is disposed between the
injection device and the selective catalyst reduction device,
radiant heat radiating from the selective catalyst reduction
device toward the injection device can be blocked by the
second partition part. Accordingly, a rise in the temperature of
the injection device due to radiant heat from the selective
catalyst reduction device can be prevented.

(3) The one end of the first exhaust pipe is preferably
located above an attachment part of the injection device to the
connecting pipe. According to this configuration, the vicinity
of the injection device can be cooled more effectively.

(4) The one end of the first exhaust pipe is preferably
located in an accommodating space defined by the first par-
tition part and the second partition part. According to this
configuration, the one end of the first exhaust pipe is able to
more effectively suck in air around the injection device since
the injection device is disposed inside the accommodating
space.

(5) The work vehicle preferably is further equipped with a
second exhaust pipe. The second exhaust pipe has one end
that is located above the connecting pipe inside the engine
room, and another end that is located between the cooling fan
and the cooling unit. According to this configuration, the
another end of the second exhaust pipe is located between the
cooling unit and the cooling fan which is a region of negative
pressure when the cooling fan is operating. As a result, the
second exhaust pipe acts to suck air inside the engine room
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from the one end and exhaust the air from the another end.
Consequently, hot air inside the engine room can be
exhausted to the outside.

(6) The connecting pipe is preferably disposed so that a
longitudinal direction thereof is aligned in the vehicle width
direction, and the injection device is disposed on a first side of
the connecting pipe as seen from the rear.

According to this configuration, the injection device is
disposed between the connecting pipe and an vehicle cover.
As aresult, the area around the injection device is covered by
the connecting pipe and the vehicle cover in addition to the
abovementioned partitioning member. Consequently, the first
exhaust pipe is able to suck in the air around the injection
device from the one end more effectively to allow for more
cooling of the injection device.

(7) The injection device preferably injects the reducing
agent at an upstream side of the exhaust gas flowing inside the
connecting pipe. According to this configuration, the reduc-
ing agent can be sufficiently mixed with the exhaust gas inside
the connecting pipe.

(8) The diesel particulate filtering device and the selective
catalyst reduction device preferably are disposed with the
longitudinal directions thereof aligned in the vehicle width
direction.

(9) The injection device is preferably disposed between the
diesel particulate filtering device and the selective catalyst
reduction device in the front-back direction, and the partition-
ing member further includes a third partition part disposed
above the injection device.

According to this configuration, the injection device is
covered by the partitioning member in the front, in the rear,
and on top. Consequently, the first exhaust pipe is able to suck
in the air around the injection device from the one end more
effectively to allow for improved cooling efficiency of the
injection device.

(10) The work vehicle preferably further includes a top
plate that defines an upper plane of the engine room. The
exhaust gas post-processing device is disposed above the
engine and the top plate has a first ventilation part that
includes a plurality of through-holes.

According to this configuration, due to the first exhaust
pipe sucking in air around the injection device, outside air can
enter the injection device through the first ventilation part and
the injection device can be cooled by air from outside.

(11) The top plate preferably further has a sloping part
having a height that descends toward the rear. The first ven-
tilation part is formed in the sloping part.

According to this configuration, since mainly the rear part
of the top plate of the engine room is provided with the
sloping part having a height that descends toward the rear, the
visibility to the rear can be assured while the top plate of the
engine room is high. Since the first ventilation part is formed
in the sloping part, the occupied surface area of the first
ventilation part can be made wider than if the first ventilation
part is formed in a horizontal part and the intrusion of rain-
water can be suppressed.

(12) The sloping part of the top plate preferably defines a
rear part upper plane of the engine room. The top plate has a
flat part that extends horizontally from the front edge of the
sloping part toward the front and defines a front part upper
plane of the engine room. According to this configuration, the
capacity of the engine room is increased by the amount in
which the flat part projects upward.

(13) Preferably, the top plate further includes a pair of side
wall parts that extend downward from both side edges of the
flat part and the sloping part. The side wall parts include a
second ventilation part having a plurality of through-holes.
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According to this configuration, since the top plate has the
second ventilation part in addition to the first ventilation part,
air is able to flow more smoothly between the inside and the
outside of the engine room. As a result, the injection device
can be cooled more effectively.

(14) Preferably, the through-holes of the second ventilation
part have eave parts. According to this configuration, water
from rain and the like can be prevented from entering the
engine room through the second ventilation part.

(15) The work vehicle preferably is equipped with a cool-
ing room and a partition wall. The cooling room is disposed to
the rear of the engine room and accommodates a cooling unit.
The partition wall separates the engine room and the cooling
room.

(16) A wheel loader according to a second aspect of the
present invention is equipped with an engine, an exhaust gas
post-processing device, an engine room, a cooling room, a
partition wall, a cooling fan, and a first exhaust pipe. The
exhaust gas post-processing device includes a diesel particu-
late filtering device, a selective catalyst reduction device, a
connecting pipe, and an injection device. The connecting pipe
connects the diesel particulate filtering device and the selec-
tive catalyst reduction device. The injection device injects a
reducing agent into the connecting pipe. The engine room
accommodates the engine and the exhaust gas post-process-
ing device. The cooling room is disposed to the rear of the
engine room and accommodates a cooling unit. The partition
wall separates the engine room and the cooling room. The
cooling fan is disposed to the rear of the cooling unit in the
cooling room and exhausts air inside the cooling room to the
rear. The first exhaust pipe has one end and another end. The
one end of the first exhaust pipe sucks in air around the
injection device. The another end of the first exhaust pipe is
located between the cooling fan and the cooling unit.

According to this configuration, the another end of the first
exhaust pipe is located between the cooling unit and the
cooling fan which is a region of negative pressure when the
cooling fan is operating. As a result, the first exhaust pipe acts
to suck in the air around the injection device from the one end
and exhaust the air from the another end. Consequently, the
area around the injection device in the engine room has nega-
tive pressure, and air taken in from outside of the engine room
flows around the injection device. As a result, the injection
device is cooled by the cooling air that flows from the outside
toward the one end of the first exhaust pipe.

According to the present invention, a rise in temperature of
the injection device can be prevented.

BRIEF DESCRIPTION OF DRAWINGS

FIG. 1 is a perspective view of the wheel loader as seen
from the left rear.

FIG. 2 is a side cross-section of the rear vehicle body as
seen from the left side.

FIG. 3 is a perspective view of the exhaust gas post-pro-
cessing device as seen from the left rear.

FIG. 4 is a perspective view of a detail around the injection
device as seen from the right front.

FIG. 5 is a plan view of the detail around the injection
device.

FIG. 6 is a plan view of the rear vehicle body when the top
plate is removed.

FIG. 71is a perspective view of the top plate as seen from the
left rear.

FIG. 8 is a cross-section of the left side of the top plate as
seen from the rear.
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FIG. 9 is a side cross-section of a drainage mechanism as
seen from the left side.

FIG. 10 is a perspective view of the drainage mechanism as
seen from the right rear.

FIG. 11 is a perspective view of a water conveyance mem-
ber disposed on the left side as seen from the right rear.

DETAILED DESCRIPTION OF EMBODIMENTS

An embodiment of a wheel loader according to the present
invention will be explained below with reference to the draw-
ings. FIG. 1 is a perspective external view of a wheel loader 1
as seen from the left rear. In the following explanation,
“front” and “rear” refer to the front and the rear of a vehicle
body 3. In the following explanation, “right,” “left,” “up,” and
“down” indicate directions relative to a state of looking for-
ward from the operating cabin, and “vehicle width direction”
and “crosswise direction” have the same meaning. Further,
“width” signifies a length in the crosswise direction.

As illustrated in FI1G. 1, the wheel loader 1 includes work-
ing equipment 2, the vehicle body 3, front wheels 4, and rear
wheels 5. The wheel loader 1 is capable of traveling due to the
rotation of the front wheels 4 and the rear wheels 5, and
desired work can be conducted using the working equipment
2.

The working equipment 2 is a mechanism driven by oper-
ating fluid pressurized by a pump, and is disposed at the front
of the vehicle body 3. The working equipment 2 includes a
bucket 2a, a boom (not shown), a lift cylinder (not shown),
and a bucket cylinder 25. The bucket 2a is attached to the tip
of'the boom. The boom is a member for lifting the bucket 2a
and is mounted at the front part of a belowmentioned front
vehicle body 3a. The lift cylinder drives the boom with pres-
sure oil discharged from a working equipment pump. The
bucket cylinder 256 drives the bucket 2a with pressure oil
discharged from the working equipment pump.

The vehicle body 3 includes the front vehicle body 3¢ and
arear vehicle body 3. The front vehicle body 3a and the rear
vehicle body 35 are coupled to each other in a manner that
allows swinging in the crosswise direction. The working
equipment 2 and the front wheels 4 are provided on the front
vehicle body 3a, and the rear wheels 5 are provided on the rear
vehicle body 34.

The rear vehicle body 34 includes a rear frame 6, a cab 7, an
operating fluid tank 8, an engine room 9, a cooling room 10,
and a cooling fan 11. The rear frame 6 is a frame that consti-
tutes the entire shape of the rear vehicle body 354, and supports
the rear wheels 5, the cab 7, the operating fluid tank 8, an
engine 12 (see FIG. 2), and a cooling unit 18 (see FIG. 2).

An operating cabin is provided inside the cab 7, and various
operating members and an operating panel are provided
inside the cab 7. The operating fluid tank 8 is disposed to the
rear of the cab 7, and a plurality of hydraulic pumps (not
shown) are disposed below the operating fluid tank 8. Oper-
ating fluid for driving the working equipment 2 and the like is
accumulated in the operating fluid tank 8, and the operating
fluid is supplied to the working equipment 2 and the like by
the hydraulic pumps.

FIG. 2 is a side cross-section of the rear vehicle body 35 as
seen from the left rear. As illustrated in FIG. 2, the engine
room 9 is disposed to the rear of the operating fluid tank 8, and
has a front plane defined by the operating fluid tank 8, side
planes defined by a vehicle cover 9a (see FI1G. 1), a rear plane
defined by a partition wall 94, and an upper plane defined by
a top plate 9c.

The engine room 9 accommodates the engine 12 and an
exhaust gas post-processing device 13. The engine room 9
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further accommodates a belt 12a and the like for transmitting
torque from the engine 12 to auxiliary equipment. The engine
12 is disposed in a lower part of the engine room 9 and is an
engine in which the crankshaft extends in the front-back
direction, that is, a so-called vertical mounted engine.

The exhaust gas post-processing device 13 accommodated
in the engine room 9 is disposed in an upper part of the engine
room 9. Specifically, the exhaust gas post-processing device
13 is disposed above the engine 12. FIG. 3 is a perspective
view of the exhaust gas post-processing device 13 as seen
from the left rear. As illustrated in FIG. 3, the exhaust gas
post-processing device 13 includes, in order of the flow of the
exhaust gas, a diesel particulate filtering device 13a, a con-
necting pipe 135, and a selective catalyst reduction device
13¢. An injection device 14 is attached to the connecting pipe
13b.

The diesel particulate filtering device 13a is coupled to the
engine 12 via a pipe 134, and treats exhaust gas emitted from
the engine 12. Specifically, the diesel particulate filtering
device 13a is a device that collects, in a filter, particulate
matter such as soot in the exhaust gas emitted from the engine
12. The diesel particulate filtering device 13a burns the col-
lected particulate matter with a heater provided with the filter.
The diesel particulate filtering device 13a is mounted on a
supporting member and the like attached to the rear frame 6.

The connecting pipe 135 connects the diesel particulate
filtering device 13a and the selective catalyst reduction device
13¢. The connecting pipe 135 has a first bend section 13e, a
linear section 13/, and a second bend section 13g, and the
entire connecting pipe 135 forms an S shape. The first bend
section 13e is connected to an exhaust gas outlet 13/ of the
diesel particulate filtering device 13a, and the second bend
section 13g is connected to an exhaust gas inlet 13/ of the
selective catalyst reduction device 13¢. The linear section 13/
extends between the first bend section 13e and the second
bend section 13g. The longitudinal direction of the connect-
ing pipe 135 is disposed so as to be aligned in the vehicle
width direction. The direction in which the linear section 134
extends is the longitudinal direction of the connecting pipe
13b.

The injection device 14 is disposed on the right side (ex-
ample of a first side) of the connecting pipe 135. That is, the
injection device 14 is attached to the right side surface of the
first bend section 13e. The injection device 14 is a device that
injects a urea aqueous solution, which is fed from a urea
aqueous solution tank (not shown) disposed on the outside of
the engine room 9 and through a urea aqueous solution pipe
14a (see FIG. 4), into the connecting pipe 135 in order to mix
the urea aqueous solution into the exhaust gas as a reducing
agent. The mixed urea aqueous solution is hydrolyzed to
become ammonia, and the ammonia is fed with the exhaust
gas through the connecting pipe 135 to the selective catalyst
reduction device 13c.

The selective catalyst reduction device 13¢ is a device that
uses the urea aqueous solution from the urea water injection
device 14 as the reducing agent to purify by reduction the
nitrogen oxides in the exhaust gas. The selective catalyst
reduction device 13¢ is mounted on a supporting member and
the like in the same way as the diesel particulate filtering
device 13a.

The diesel particulate filtering device 134 and the selective
catalyst reduction device 13¢ are disposed parallel to each
other. Specifically, the diesel particulate filtering device 13a
and the selective catalyst reduction device 13¢ are both sub-
stantially cylindrical. The direction that the center axes of the
diesel particulate filtering device 13a and the selective cata-
lyst reduction device 13¢ extends is the longitudinal direction
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of'the diesel particulate filtering device 13a and the selective
catalyst reduction device 13¢. The longitudinal direction of
the devices extends substantially parallel to each other in the
crosswise direction. The linear section 13fof the connecting
pipe 134 is also substantially cylindrical and the longitudinal
direction extends in the crosswise direction as described
above. Specifically, the center axis of the linear section 13fof
the connecting pipe 135 is substantially parallel to the center
axes of the diesel particulate filtering device 13a and the
selective catalyst reduction device 13c.

FIG. 4 is a perspective view of a detail around the injection
device 14 as seen from the right front, and FIG. 5 is a plan
view of the detail around the injection device 14. As illus-
trated in FIGS. 4 and 5, a partitioning member is disposed so
as to cover the injection device 14 in the front, the rear, and on
the top. The partitioning member includes a first partition
plate 16 and a second partition plate 17. The first partition
plate 16 and the second partition plate 17 are disposed in a row
in the front-back direction. The first partition plate 16 is
disposed in front of the second partition plate 17. A partition
plate is divided into two to constitute the first partition plate
16 and the second partition plate 17, and an interval between
the first partition plate 16 and the second partition plate 17 is
provided to create a gap for pipes and the like to pass through.

The first partition plate 16 has a base part 16a and a periph-
eral wall part 165, and is fixed to the rear frame 6 using a
mounting bracket 6a and bolts 65. The first partition plate 16
has heat shielding properties and is formed, for example, by a
steel plate treated with a heat resistant coating. The base part
164 of the first partition plate 16 is a plate that extends in the
front-back direction from the front edge part of the engine
room 9 to near the injection device 14, and has a substantially
rectangular shape. A rear edge part of the base part 16a is cut
into a fan shape so that the right side surface of the injection
device 14 is exposed when the vehicle cover 9a is removed.
That is, the base part 16a does not extend to the side of the
injection device 14.

Thebase part 16a is disposed between the selective catalyst
reduction device 13¢ and the vehicle cover 9a. The urea
aqueous solution pipe 14a extends between the base part 16a
and the vehicle cover 9a. Thus, radiant heat radiating toward
the urea aqueous solution pipe 14a from the selective catalyst
reduction device 13¢ can be blocked and consequently the
urea aqueous solution flowing inside the urea aqueous solu-
tion pipe 14a can be prevented from changing to ammonia.
Further, radiant heat radiating toward the vehicle cover 9a
from the selective catalyst reduction device 13c¢ can be
blocked and consequently damage to the coating of the
vehicle cover 9a can be prevented. The urea aqueous solution
pipe 14a is supported by a plurality of mounting brackets 6c.
The urea aqueous solution pipe 14a is supported by the
mounting brackets 6¢ to maintain a certain distance from the
first partition plate 16. The mounting brackets 6c extend
upward from the rear frame 6 and are slanted in a direction
away from the first partition plate 16. The mounting brackets
6¢ are disposed a certain distance away from each other in the
front-back direction.

The peripheral wall part 165 of the first partition plate 16
extends from the rear edge of the base part 16a toward the left
side and covers the injection device 14 from the front thereof
to the top of the injection device 14 so as to face the injection
device 14. That is, the peripheral wall part 165 has a second
partition part 1651 that is a portion disposed between the
injection device 14 and the selective catalyst reduction device
13¢, and a third partition part 1652 that is a portion disposed
between the injection device 14 and the top plate 9¢. The
peripheral wall part 165 extends from the base part 16a to
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near the right side surface of the connecting pipe 135. The
peripheral wall part 165 also extends substantially along the
contour of the right side surface of the connecting pipe 135.
As a result, the left side, the front side, and the top of the
injection device 14 can be covered by the peripheral wall part
165 and the right side surface of the connecting pipe 134.

The second partition plate 17 has a base part 174 and a
peripheral wall part (example of a first partition part) 175, and
is fixed to the vehicle cover 9a using bolts and the like. The
vehicle cover 9a is divided into a plurality of portions and
each of the portions can be opened and closed independently
in order to facilitate access to the inside parts (engine room 9
and cooling room 10) of the rear vehicle body 35. The portion
of the vehicle cover 9a supporting the second partition plate
17 is fixed to the rear frame 6 via a hinge at the front edge part
of the engine room and can be opened and closed around the
hinge (see FIG. 7). Maintenance of the injection device 14
and the like is facilitated since the second partition plate 17 is
also pulled away when the vehicle cover 9a is opened. The
second partition plate 17 has heat shielding properties and is
formed, for example, by a steel plate treated with a heat
resistant coating.

The base part 17a of the second partition plate 17 is a plate
that extends in the front-back direction from near the injection
device 14 to the rear edge part of the engine room 9, and has
a rectangular shape. The front edge of the base part 17a is
located to the rear of the injection device 14. The base part 17a
is disposed between the diesel particulate filtering device 13a
and the vehicle cover 9a. As a result, radiant heat radiating
toward the vehicle cover 9a from the diesel particulate filter-
ing device 13a can be blocked and consequently damage to
the coating of the vehicle cover 9a can be prevented.

The peripheral wall part 175 of the second partition plate
17 extends from the front edge of the base part 17a toward the
left side and covers the injection device 14 from the rear
thereof so as to face the injection device 14. That is, the
peripheral wall part 175 is disposed between the injection
device 14 and an exhaust gas outlet 13/ of the diesel particu-
late filtering device 13a. The peripheral wall part 175 extends
from the base part 17a to near the right side surface of the
connecting pipe 135.

As described above, the injection device 14 is disposed in
anaccommodating space S defined by the peripheral wall part
165 of the first partition plate 16, the peripheral wall part 176
of'the second partition plate 17, the vehicle cover 9a, and the
connecting pipe 135.

As illustrated in FIG. 2, the cooling room 10 is disposed to
the rear of the engine room 9, and the cooling unit 18 is
accommodated inside the cooling room 10. The cooling unit
18 is a unit for reducing the temperature of liquids or gases
flowing inside the cooling unit 18, and may be exemplified by
a condenser or a radiator and the like. The cooling room 10
has a front plane defined by the partition wall 95, side planes
defined by the vehicle cover 9a, and a rear plane defined by a
grille 21. Further, the upper plane of the cooling room 10 is
defined by the top plate 9¢. Air inside the cooling room 10 is
exhausted to the outside in the rear through an opening part of
the grille 21 due to the cooling fan 11 being rotated.

FIG. 6 is a plan view of the rear vehicle body 35 when the
top plate 9c is removed. Asillustrated in FIG. 6, a first exhaust
pipe 19 and a second exhaust pipe 20 are disposed so as to
straddle the engine room 9 and the cooling room 10. The first
exhaust pipe 19 is a substantially linear pipe having one end
19a and another end 195. The one end 194 of the first exhaust
pipe 19 is located in the engine room 9, and the another end
195 of the first exhaust pipe 19 is located in the cooling room
10. The first exhaust pipe 19 passes through the partition wall
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95 to extend in the front-back direction on the right side and
above the engine room 9 and the cooling room 10.

Specifically, the one end 194 of the first exhaust pipe 19 is
located near the injection device 14. One end part 19¢ that
includes the one end 19a of the first exhaust pipe 19 bends
toward the outside. Consequently, the one end 19a of the first
exhaust pipe 19 is disposed to face the accommodating space
S that accommodates the injection device 14. The one end 194
of the first exhaust pipe 19 is located near enough to the
injection device 14 to allow air inside the accommodating
space S to be sucked in. Specifically, the one end 19qa is
preferably located above an attachment part of the injection
device 14 to the connecting pipe 135, or more preferably the
one end 19a is located inside the accommodating space S.

The another end 195 of the first exhaust pipe 19 is located
between the cooling fan 11 and the cooling unit 18. Another
end part 194 that includes the another end 195 of the first
exhaust pipe 19 bends downward and to the inside so that the
another end 195 of'the first exhaust pipe 19 is located between
the cooling fan 11 and the cooling unit 18. The cooling fan 11
produces an air flow toward the rear. Specifically, the cooling
fan 11 sucks in air from the front side (one side) of the cooling
fan 11 and exhausts air from the rear side (another side) of the
cooling fan 11. Since the cooling unit 18 is disposed on the
front side of the cooling fan 11, negative pressure occurs
between the cooling fan 11 and the cooling unit 18. As a
result, when the cooling fan 11 is operating, the first exhaust
pipe 19 acts to suck in air from the one end 194 and exhaust
air from the another end 195. Specifically, the first exhaust
pipe 19 sucks in the air from the accommodating space S and
exhausts the air to the outside through the cooling fan 11.

The second exhaust pipe 20 is a substantially linear pipe
having one end 20a and another end 205. The one end 20a of
the second exhaust pipe 20 is located in the engine room 9,
and the another end 205 of the second exhaust pipe 20 is
located in the cooling room 10. The second exhaust pipe 20
passes through the partition wall 95 to extend in the front-
back direction on the left side and above the engine room 9
and the cooling room 10.

The one end 20a of the second exhaust pipe 20 is disposed
above the connecting pipe 135. The one end 20a of the second
exhaust pipe 20 is disposed between the diesel particulate
filtering device 13a and the selective catalyst reduction device
13¢ in the plane view. One end part 20c¢ that includes the one
end 20a of the second exhaust pipe 20 bends toward the
inside. Consequently, the one end 20a of the second exhaust
pipe 20 is located near the center in the vehicle width direc-
tion.

The another end 205 of the second exhaust pipe 20 is
located between the cooling fan 11 and the cooling unit 18.
Another end part 204 that includes the another end 205 of the
second exhaust pipe 20 bends downward and to the inside so
that the another end 205 of the second exhaust pipe 20 is
located between the cooling fan 11 and the cooling unit 18.
Since negative pressure occurs between the cooling fan 11
and the cooling unit 18 as described above, the second
exhaust pipe 20 sucks in air from the one end 20a and
exhausts air from the another end 205.

FIG. 7 is a perspective view of the top plate 9¢ as seen from
the left rear. As illustrated in FIG. 7, the top plate 9¢ is fixed
in a removable manner with screws and the like to the upper
end part of the vehicle cover 9a. The top plate 9¢ is a plate-like
member having a front part that projects upward, and includes
aflatpart 94, a first sloping part 9e (example of a sloping part),
a pair of side wall parts 9f, a front wall part 9 (see FIG. 2),
and a second sloping part 9g.
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The flat part 94 is rectangular, extends substantially hori-
zontally, and defines the front part upper plane of the engine
room 9. An exhaust pipe 9/ extends upward from the flat part
9d. The exhaust pipe 9% is a pipe for exhausting the exhaust
gas that has been processed from the exhaust gas post-pro-
cessing device 13 to the outside. As illustrated in FIG. 2, the
front wall part 9» extends from the front edge of the flat part
94 downward toward the vehicle cover 9a.

As illustrated in FIG. 7, the first sloping part 9e¢ extends to
the rear from the rear edge of the flat part 94, and the height
decreases towards the rear. The first sloping part 9¢ has the
same width as the flat part 94 and defines the rear part upper
plane of the engine room 9. The first sloping part 9e has a first
ventilation part 9/ made up of a plurality of through-holes. Air
inside the engine room 9 is exhausted to the outside, and
outside air is sucked into the engine room 9 through the first
ventilation part 9i. The through-holes that constitute the first
ventilation part 9i have a slit shape.

The pair of side wall parts 91 extends downward from both
edges of the flat part 94 and the first sloping part 9e toward the
vehicle cover 9a. The side wall parts 9feach have a flange part
9p at the lower edges. The side wall parts 9f each have a
second ventilation part 9/ made up of a plurality of through-
holes. Air inside the engine room 9 is exhausted to the outside,
and outside air is sucked into the engine room 9 through the
second ventilation parts 9. The through-holes that constitute
the second ventilation parts 9/ have a slit shape.

FIG. 8 is a cross-section of the left side of the side wall part
9fas seen from the rear. As illustrated in FIG. 8, the through-
holes that constitute the second ventilation parts 9j each have
an eave part 9% at the upper part. By providing each of the
through-holes with the eave part 9% at the upper part since the
side wall parts 9f substantially extend vertically, liquid such
as rainwater can be prevented from entering the engine room
9.

As illustrated in FIG. 7, a projecting part at the front of the
top plate 9¢ is configured by the abovementioned flat part 94,
the first sloping part 9e, the pair of side wall parts 97, and the
front wall part 9. The capacity of the engine room 9 is
increased by the amount of the space enclosed by the flat part
9d, the first sloping part 9e, the pair of side wall parts 9f'and
the front wall part 9.

The second sloping part 9g extends to the rear from the rear
edges of the first sloping part 9e and the flange parts 9p. The
height of the vehicle cover 9a decreases toward the rear, and
the second sloping part 9g slopes along the upper edge of the
rear part of the vehicle cover 9a. Specifically, the height of the
second sloping part 9g decreases toward the rear. The slope of
the second sloping part 9g is gentler than the slope of the first
sloping part 9e.

The second sloping part 9g mainly defines an upper plane
of the cooling room 10, and partially defines the rear part
upper plane of the engine room 9. The second sloping part 9g
has an intake part 9m made up of a plurality of through-holes.
When the cooling fan 11 is operating, air inside the cooling
room 10 is exhausted to the outside through an opening part of
the grille 21, and outside air is sucked into the cooling room
10 through the intake part 9m. Further, air from the outside
flows into the cooling room 10 through an intake part 9¢
formed in the vehicle cover 9a.

FIG. 9 is a side cross-section of a drainage mechanism 15
disposed inside the rear vehicle body 36 as seen from the left
side. To facilitate explanation, the description of the first
exhaust pipe 19 is omitted in FIG. 9. As illustrated in FIG. 9,
the drainage mechanism 15 is disposed inside the engine
room 9. The drainage mechanism 15 includes a receptacle
member 15a and a water conveyance member 155.
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The receptacle member 15a is disposed below the first
ventilation part 9 of the first sloping part 9e, and is a tray-like
member that receives rainwater and the like that enters the
engine room 9 from the first ventilation part 9i. The receptacle
member 15a has a rectangular bottom plate 15¢ and a side
plate 15d that extend upward from the outer edges of the
bottom plate 15¢. The width of the receptacle member 154 is
the same or greater than the width of the first ventilation part
97 50 as to be able to receive all the rainwater entering through
the first ventilation part 9i, and is preferably approximately
the same width as the engine room 9. The front edge of the
receptacle member 15a is located at the front edge of the first
ventilation part 97 or located further forward than the front
edge of the first ventilation part 9i. The rear edge of the
receptacle member 15a is located at the rear edge of the first
ventilation part 9i or further to the rear of the rear edge of the
first ventilation part 94, and is preferably located near the
partition wall 95. The bottom plate 15¢ is disposed in a sloped
manner so that the height of the bottom plate 15¢ is lower
further toward the rear in order to allow the rainwater received
by the receptacle member 15a to flow toward the rear.

FIG.10isaperspective view of the drainage mechanism 15
as seen from the right rear, and FIG. 11 is a perspective view
of'the water conveyance member 156 disposed on the left side
as seen from the right rear. To facilitate explanation, the
description of the second sloping part 9¢ on the top plate 9¢,
and the first and second exhaust pipes 19 and 20 are omitted
in FIGS. 10 and 11. As illustrated in FIG. 10, the bottom plate
15¢ of the receptacle member 15a has through-holes 15¢ at a
left rear edge part and at a right rear edge part. The water
conveyance members 156 are disposed below each of the
through-holes 15¢. The water conveyance member 155 dis-
posed on the left side of the engine room 9 and the water
conveyance member 155 disposed on the right side of the
engine room 9 have symmetrical shapes relative to the center
in the vehicle width direction, and therefore only an explana-
tion of the water conveyance member 1556 disposed on the left
side will be provided hereinbelow.

The water conveyance member 155 is a member that
guides rainwater that drips from the through-holes 15¢ of the
receptacle member 154 to the outside of the engine room 9. As
illustrated in FIGS. 9 and 11, the water conveyance member
1554 has a bottom plate 15/ and a side plate 15g. The bottom
plate 15fis rectangular, and the left edge of the bottom plate
15fis fitted to the vehicle cover 9a, and the rear edge of the
bottom plate 15fis fitted to the partition wall 95. The side
plate 15g extend upward from the front edge and the right
edge of the bottom plate 15/ Specifically, the water convey-
ance member 155 is a vessel-shaped member that is open at
the upper plane, and the lower plane is defined by the bottom
plate 15f'and the side planes are defined by the side plate 15g,
the vehicle cover 9a, and the partition wall 94.

The partition wall 95 is a plate-like member for separating
the engine room 9 and the cooling room 10, and has notch-like
water drainage outlets 97 at a right upper edge part and at aleft
upper edge part. The upper edge of each water drainage outlet
97 is located higher than the bottom plate 15f of the water
conveyance member 155, and the bottom edge of each water
drainage outlet 97 is located lower than the upper edge of the
side plates 15g. The water conveyance member 155 is dis-
posedin a sloped manner so that the height of the bottom plate
15/ is lower further toward the rear in order to allow the
rainwater received by the receptacle member 154 to flow to
the rear. As a result, the rainwater that drips off of the recep-
tacle member 15a into the water conveyance members 156
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flows toward the rear and is discharged through the water
drainage outlets 97 of the partition wall 95 toward the cooling
room 10.

The receptacle member 154 is located below the first slop-
ing part 9e as illustrated in FIG. 2. The receptacle member
15a is located above the diesel particulate filtering device
13a. The receptacle member 15a has heat insulation proper-
ties. For example, the receptacle member 154 may be formed
of a steel plate treated with a heat insulating coating, may be
formed of aluminum, an aluminum alloy, or stainless steel, or
may be coated with a coating including aluminum, an alumi-
num alloy, or stainless steel. The transmission of radiant heat
from the diesel particulate filtering device 13a to the top plate
9¢ can be suppressed by the receptacle member 15qa that is
disposed between the diesel particulate filtering device 13a
and the top plate 9c. In this way, the receptacle member 154
functions as a heat insulating plate.

Characteristics

The wheel loader 1 according to the present embodiment
has the following characteristics.

(1) The another end 195 of the first exhaust pipe 19 is
located between the cooling unit 18 and the cooling fan 11
which is a region of negative pressure when the cooling fan 11
is operating. As a result, the first exhaust pipe 19 acts to suck
in the air around the injection device 14 from the one end 194
and to exhaust the air from the another end 1954. Conse-
quently, the area around the injection device 14 in the engine
room 9 has negative pressure, and the air taken in from outside
of the engine room 9, for example, through the first and
second ventilation parts 9/ and 9j of the top plate 9¢ flows
around the injection device 14. As a result, the injection
device 14 is cooled by the cooling air that flows from the
outside toward the one end 194 of the first exhaust pipe 19.

(2) The front and rear of the injection device 14 is covered
by the respective peripheral wall parts 165 and 175 of the first
and second partition plates 16 and 17. As a result, the one end
194 of the first exhaust pipe 19 is able to effectively suckin air
around the injection device 14 and accordingly is able to
further cool the injection device 14. Furthermore, since the
second partition part 1651 of the peripheral wall part 165 of
the first partition plate 16 is disposed between the injection
device 14 and the selective catalyst reduction device 13c,
radiant heat radiating from the selective catalyst reduction
device 13¢ to the injection device 14 can be blocked. Accord-
ingly, a rise in the temperature of the injection device 14 due
to radiant heat from the selective catalyst reduction device
13¢ can be prevented. Further, since the peripheral wall part
175 of the second partition plate 17 is disposed between the
injection device 14 and the diesel particulate filtering device
134, radiant heat radiating from the diesel particulate filtering
device 134 to the injection device 14 can be blocked. Accord-
ing to this configuration, a rise in the temperature of the
injection device 14 due to radiant heat from the diesel par-
ticulate filtering device 13a can be prevented.

(3) The injection device 14 is disposed between the con-
necting pipe 135 and the vehicle cover 9a. As a result, the area
around the injection device 14 is covered by the connecting
pipe 135 and the vehicle cover 9a in addition to the above-
mentioned respective peripheral wall parts 165 and 175 of the
first and second partition plates 16 and 17. Consequently, the
first exhaust pipe 19 is able to suck the air around the injection
device 14 from the one end 194 more effectively to allow for
more cooling of the injection device 14.

(4) The another end 206 of the second exhaust pipe 20 is
located between the cooling unit 18 and the cooling fan 11
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which is a region of negative pressure when the cooling fan 11
is operating. As a result, the second exhaust pipe 20 acts to
suck in air inside the engine room 9 from the one end 20a and
exhaust the air from the another end 205. Consequently, hot
air inside the engine room 9 can be exhausted to the outside.

(5) The front, the rear, and the top of the injection device 14
is covered by the respective peripheral wall parts 165 and 175
of the first and second partition plates 16 and 17. Conse-
quently, the first exhaust pipe 19 is able to suck in the air
around the injection device 14 from the one end 19a more
effectively to allow for more cooling of the injection device
14.

(6) Since mainly the rear part of the top plate 9¢ of the
engine room 9 is provided with the sloping part 9¢ in which
the height decreases toward the rear, the visibility to the rear
can be assured even though the top plate 9¢ of the engine room
9 is high. Since the first ventilation part 9i is formed in the
sloping part 9¢, the occupied surface area of the first ventila-
tion part 9 can be made wider than if the first ventilation part
9i is formed in a horizontal portion, and the intrusion of
rainwater can be suppressed.

(7) The capacity of the engine room 9 is increased by the
amount in which the front part of the top plate 9¢ projects
upward.

(8) Since the top plate 9¢ has the second ventilation part 97
in addition to the first ventilation part 9, air is able to flow
more smoothly between the inside and the outside of the
engine room 9. As a result, the injection device 14 can be
cooled more effectively.

(9) Since the second ventilation part 95 has the eave parts
9%, the intrusion of rainwater through the second ventilation
part 95 into the engine room 9 can be suppressed.

MODIFIED EXAMPLES

While an embodiment of the present invention has been
described above, the present invention is not limited to the
embodiment and many variations and modifications can be
made within the spirit of the present invention.

Modified Example 1

While the partitioning member is configured of two parti-
tion plates being the first partition plate 16 and the second
partition plate 17 in the above embodiment, the number of
partition plates that configure the partitioning member is not
limited as such and the partitioning member may be config-
ured of one partition plate or may be configured of three or
more partition plates. Specifically, the injection device 14
may be covered by one partition plate or may be covered by
three or more partition plates. The first and second partition
plates 16 and 17 that constitute the partitioning member may
be omitted.

Modified Example 2

The front, rear and the top of the injection device 14 is
covered by, but not limited to, the respective peripheral wall
parts 165 and 175 of the first and second partition plates 16
and 17 in the above embodiment. For example, the front, the
rear, the top, and the bottom of the injection device 14 may be
covered by the respective peripheral wall parts 165 and 175 of
the first and second partition plates 16 and 17, and further the
right side of the injection device 14 may also be covered.

Modified Example 3

While two pipes constituted by the first exhaust pipe 19 and
the second exhaust pipe 20 are installed in the above embodi-
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ment, the second exhaust pipe 20 may be omitted and only the
first exhaust pipe 19 may be installed.

Modified Example 4

While the first and second ventilation parts 9 and 9j are
formed in the top plate 9¢ to bring in outside air into the
engine room 9 in the above embodiment, the present inven-
tion is not limited as such. For example, a ventilation part may
be formed in the vehicle cover 94 that defines the side surface
of'the engine room 9 instead of being formed in the top plate
9c. In this case, forming the ventilation part in a region of the
vehicle cover 94 facing the injection device 14 is desired from
the point of view of effectively cooling the injection device
14.

Modified Example 5

While an example of a wheel loader has been explained in
the above embodiment, the present invention may be appli-
cable to another work vehicle.

The invention claimed is:

1. A work vehicle comprising:

an engine;

an exhaust gas post-processing device including a diesel
particulate filtering device, a selective catalyst reduction
device, a connecting pipe connecting the diesel particu-
late filtering device and the selective catalyst reduction
device, and an injection device configured and arranged
to inject a reducing agent into the connecting pipe;

an engine room accommodating the engine and the exhaust
gas post-processing device;

a cooling fan configured and arranged to suck in air from
one side and to exhaust air from another side to produce
an air flow;

a cooling unit disposed on the one side of the cooling fan;

a first exhaust pipe having one end configured and arranged
to suck in air around the injection device and another end
located between the cooling fan and the cooling unit;

a top plate defining an upper plane of the engine room;

a cooling room disposed to the rear of the engine room and
accommodating the cooling unit;

a partition wall separating the engine room and the cooling
room; and

a partitioning member including a first partition part dis-
posed between the infection device and the diesel par-
ticulate filtering device, and a second partition part dis-
posed between the injection device and the selective
catalyst reduction device;

wherein the exhaust gas post-processing device is disposed
above the engine, and the top plate has a first ventilation
part including a plurality of through-holes communicat-
ing the engine room with an outside.

2. The work according to claim 1, wherein

the one end of the first exhaust pipe is located above an
attachment part of the injection device to the connecting
pipe.

3. The work vehicle according to claim 1, wherein

the one end of the first exhaust pipe is located in an accom-
modating space defined by the first partition part and the
second partition part.

4. The work vehicle according to claim 1, further compris-

ing

a second exhaust pipe having one end located above the
connecting pipe inside the engine room and another end
located between the cooling fan and the cooling unit.



US 9,080,307 B2

15

5. The work vehicle according to claim 1, wherein

the connecting pipe is disposed so that a longitudinal direc-
tion thereof is aligned in a vehicle width direction, and

the injection device is disposed on a first side of the con-
necting pipe as seen from a rear of the work vehicle.

6. The work vehicle according to claim 5, wherein

the injection device is configured and arranged to inject the
reducing agent at an upstream side of the exhaust gas
flowing inside the connecting pipe.

7. The work vehicle according to claim 5, wherein

the diesel particulate filtering device and the selective cata-
lyst reduction device are disposed with longitudinal
directions thereof aligned in the vehicle width direction.

8. The work vehicle according to claim 1, wherein

the injection device is disposed between the diesel particu-
late filtering device and the selective catalyst reduction
device in a front-back direction of the work vehicle; and

the partitioning member includes a third partition part dis-
posed above the injection device.

9. The work vehicle according to claim 1, wherein

the top plate further has a sloping part having a height that
decreases toward a rear of the work vehicle; and

the first ventilation part is formed in the sloping part.

10. The work vehicle according to claim 9, wherein

the sloping part of the top plate defines a rear part upper
plane of the engine room, and

the top plate further includes a flat part extending horizon-
tally to a front of the work vehicle from a front edge of
the sloping part, the flat part defining a front part upper
plane of the engine room.

11. The work vehicle according to claim 10, wherein

the top plate further includes a pair of side wall parts
extending downward from both side edges of the flat part
and the sloping part, and

each of the side wall parts includes a second ventilation
part including a plurality of through-holes.

12. The work vehicle according to claim 11, wherein

each of the through-holes of the second ventilation part has
an eave part.

13. A wheel loader comprising:

an engine;

an exhaust gas post-processing device including a diesel
particulate filtering device, a selective catalyst reduction
device, a connecting pipe connecting the diesel particu-
late filtering device and the selective catalyst reduction
device, and an injection device configured and arranged
to inject a reducing agent into the connecting pipe;

an engine room accommodating the engine and the exhaust
gas post-processing device;

a cooling room disposed to the rear of the engine room and
accommodating a cooling unit;

apartition wall separating the engine room and the cooling
room;

a partitioning member including a first partition part dis-
posed between the injection device and the diesel par-
ticulate filtering device, and a second partition part dis-
posed between the injection device and the selective
catalyst reduction device;
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a cooling fan disposed to the rear of the cooling unit in the
cooling room and configured and arranged to exhaust air
inside the cooling room to the rear;

a first exhaust pipe having one end configured and arranged
to suck in air around the injection device and another end
displaced between the cooling fan and the cooling unit;
and

a top plate defining an upper plane of the engine room;

wherein the exhaust gas post-processing device is disposed
above the engine, and the top plate has a first ventilation
part including a plurality of through-holes communicat-
ing the engine room with an outside.

14. A work vehicle comprising:

an engine;

an exhaust gas post-processing device including a diesel
particulate filtering device, a selective catalyst reduction
device, a connecting pipe connecting the diesel particu-
late filtering device and the selective catalyst reduction
device, and an injection device configured and arranged
to inject a reducing agent into the connecting pipe;

an engine room accommodating the engine and the exhaust
gas post-processing device;

a cooling fan configured and arranged to suck in air from
one side and to exhaust air from another side to produce
an air flow;

a cooling unit disposed on the one side of the cooling fan;

a first exhaust pipe having one end configured and arranged
to suck in air around the injection device and another end
located between the cooling fan and the cooling unit;

a top plate defining an upper plane of the engine room, the
top plate including a sloping part having a height that
decreases toward a rear of the work vehicle and a flat part
extending horizontally to a front of the work vehicle
from a front edge of the sloping part, the sloping part
defining a rear part upper plane of the engine room and
the flat part defining a front part upper plane of the
engine room;

a cooling room disposed to the rear of the engine room and
accommodating the cooling unit;

a partition wall separating the engine room and the cooling
room;

wherein the exhaust gas post-processing device is disposed
above the engine, and the top plate has a first ventilation
part formed in the sloping part and including a plurality
of through-holes communicating the engine room with
an outside.

15. The work vehicle according to claim 14, wherein

the top plate further includes a pair of side wall parts
extending downward from both side edges of the flat part
and the sloping part, and

each of the side wall parts includes a second ventilation
part including a plurality of through-holes.

16. The work vehicle according to claim 15, wherein each

of'the through-holes of the second ventilation part has an eave
part.



